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Extraneural metastasis (ENM) from central nervous system (CNS) tumors are rare, though it has been described in relation with a variety of intracranial tumors, such as malignant gliomas, medulloblastomas and meningiomas. First well documented case of metastasis outside CNS was described by Nelson in 1936.\[[@ref1]\] According to Liwnicz and Rubinstein,\[[@ref2]\] medulloblastomas are one of the most common intracranial tumors to have ENM. Despite best available treatment, ENM has a poor prognosis; though survival depends upon the site of metastasis, time interval to develop ENM and age at the time of ENM among other factors.\[[@ref3]\] Mazloom *et al*.\[[@ref3]\] in a recent review, described 119 cases of ENM published up to 2007, with bony and bone marrow metastasis being the most common. However, subcutaneous metastasis involving the muscle is exceedingly rare. We described a case of histopathologically proven subcutaneous ENM at right masseter region in a 13-year-old boy with medulloblastoma, diagnosed 4 years after the primary surgery.

Case Report {#sec1-2}
===========

This 9-year-old boy presented with a history of gait ataxia for 1 month, and headache, vomiting and progressive drowsiness for 20 days. Computed tomography (CT) scan and magnetic resonance imaging (MRI) brain showed the presence of a midline posterior fossa mass with small punctate calcification and heterogeneous enhancement, causing obstructive hydrocephalus. Due to his poor sensorium, the child underwent an urgent right ventriculo-peritoneal shunt. Following this, he underwent midline suboccipital craniectomy, C1 posterior arch excision and gross total decompression of tumor. Post-operative imaging showed complete excision of the tumor. He was referred to an Oncology Center, where he was treated with cranio-spinal irradiation, along with chemotherapy. At 1 year follow-up, patient was doing well apart from mild gait ataxia, and a cranio-spinal MRI did not show any evidence of residual disease. However, CT scan done 27 months after surgery, showed a 5 mm × 15 mm enhancing lesion on left cerebellar hemisphere extending through left foramen of Luschka. Patient was advised excision of the tumor, followed by further adjuvant therapy, however he was lost to follow-up after that. After 4 years of primary surgery, patient presented with a swelling in right masseter region. He also had occasional vomiting and gait ataxia. MRI brain and spine showed a 3.6 cm × 2.7 cm irregular lobulated heterogeneous lesion involving left middle cerebellar peduncle and inferior vermis with diffuse pachymeningeal thickening and enhancement and diffuse spinal metastasis. In addition, there was a well-defined solid cystic lesion, heterointense, with areas of T2 shortening, enhancing brilliantly on contrast, in right masseter region. The lesion was located superficial to the mandible and was infiltrating the muscle and coming to the subcutaneous plane \[[Figure 1](#F1){ref-type="fig"}\]. Imaging character of the lesion was same as that of cerebellar lesion. Chest X-ray, Ultrasound of the abdomen and bone scan was performed to rule out any other ENM, and were all negative. There were no other ENM. Fine needle aspiration cytology from the subcutaneous swelling showed numerous large basophilic cells with high nuclear cytoplasmic ratio, suggestive of medulloblastoma \[[Figure 2](#F2){ref-type="fig"}\]. In view of disseminated metastasis, the child was given palliative and supportive care. He died 11 month after the diagnosis of ENM because of disseminated disease.

![(a, b) A cystic and solid mass in the cerebellum with heterogenous enhancement of the areas showing T2 shortening. (c, d, f) T1 post-contrast and T2W sagittal follow-up scans showing heterogenous enhancement of the recurrent mass in the cerebellum with extensive cerebrospinal fluid dissemination in the spine. T2W axial shows a larger recurrence (e) follow-up T2W axial image showing a well-defined mass in the right masseter muscle showing similar T2 shortening. (g, h) Axial and coronal images showing intense enhancement of the mass. (i) Diffusion weighted imaging showing restricted diffusion in the mass](JPN-8-168-g001){#F1}

![Low magnification view of intra-operative squash cytology shows highly cellular smears. Tumor cells display high nuclear: Cytoplasmic ratio, carrot shaped nuclei, nuclear molding with frequent mitosis (inset) (Magnification - scale bar)](JPN-8-168-g002){#F2}
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Dissemination of medulloblastoma via the cerebrospinal fluid, with resultant leptomeningeal spread, both in the cranial and spinal subarachnoid space, is well documented in the literature. In contrast, ENM is rare, with incidence being 7-10%.\[[@ref3][@ref4]\] The commonest site of ENM from medulloblastomas is bone and bone marrow, followed by lymph nodes, lung and liver. ENM can occur in conjunction with local recurrence in the posterior fossa, or without local recurrence. Other sites of ENM such as muscle and subcutaneous tissue are very rarely reported. In their excellent review of literature, Mazloom *et al*.\[[@ref3]\] reported 119 patients with medulloblastoma having ENM reported in literature from 1961 to 2007. Bone was the commonest site of metastasis (84.4%). Other sites of ENM were bone marrow (26.9%), lymph node (14.7%), lung (6.4%) and liver (6.4%). There were 14 cases reported as "other sites" which comprised pancreas, retroperitoneum, pleura, paranasal sinuses, skin, oral cavity, and connective tissue. In another review, Rochkind *et al*.\[[@ref4]\] found only six patients with muscle and subcutaneous metastasis (two in children and four in adults).

Galarza *et al*. reported a patient with pure subcutaneous seeding from medulloblastoma, but these seedlings were in the neck incision adjacent to the surgical incision of the medulloblastoma surgery, and in the abdomen close to the shunt surgery incision. This spread was possibly implanted during the previous surgical procedures. The present report is the 7^th^ report of subcutaneous and muscular metastasis in literature, and the third case in the pediatric population.

Multiple possible mechanisms of extraneural spread have been described in the literature. Oberman *et al*.\[[@ref5]\] considered the role of perineural lymphatics, whereas Mccomb *et al*.\[[@ref6]\] in a report of two cases with metastatic soft tissue mass at neck suggested direct spread as a possibility in their group. But, hematogenous route of spread is accepted by most as the most likely mechanism.\[[@ref4][@ref7]\]

The prognosis of patients with ENM is dismal, however, it depends on the status of primary disease as well. In their review, Mazloom *et al*. reported that median survival of patients with ENM with or without CNS involvement is 5 months and 24 months respectively. Two-thirds of patients with ENM who did not have CNS involvement were alive at 2 years. Radiotherapy (RT) was shown to be beneficial in patients with ENM without CNS involvement. However, the prognosis of patients with ENM with CNS involvement is dismal, and addition of further adjuvant treatment has not shown to give any survival benefit. Patients with concomitant CNS involvement, prior shunt surgery, lung and liver metastasis, age \<16 years at the time of ENM, time interval from initial development to ENM development \<18 months were found to be poor prognostic factors.\[[@ref3][@ref4]\] The present patient had large posterior fossa recurrence, diffuse leptomeningeal involvement and multiple cranial and spinal subarachnoid seedlings, along with the ENM. All these poor prognostic factors precluded any consideration for further adjuvant therapy, and he died 11 months after the development of ENM.

Conclusion {#sec1-4}
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ENM in a case of medulloblastoma is a rare event, though well-described in literature. Subcutaneous spread is a very rare event. Early diagnosis may be helpful as RT to ENM site can increase the survival when it is not associated with concomitant relapse in operative site.\[[@ref3]\]
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